Introduction
then incubated with goat anti-rabbit IgG-HRP conjugate (Bio-Rad, Hercules, CA) at a dilution of 1:2,000 for 1 hr at room temperature. Immunoreactive bands were visualized on an X-ray with PIT tags (Biomark, Boise, ID). They were randomly placed into one of three 300L outdoor 184 tanks, and allowed to recover and acclimate for 1 week with feeding. One week after tagging, 185 their initial fork length and body weight were measured. During the experiment, one group was 186 fed daily on a commercial diet (Marubeni Nisshin Feed Co. Ltd., Tokyo, Japan) to satiety for 5 187 weeks (Fed). Second group (Fasted) was fasted throughout the experimental period (5 weeks).
188
Third group (Re-fed) was fasted for first 3 weeks and re-fed for following 2 weeks. They were 189 reared using flow-through river water that ranged from 10.3°C to 18.0°C during the experiment.
190
The experiment was carried out in accordance with the guidelines of Hokkaido University Field 191 Science Center Animal Care and Use Committee.
192
Fork length (FL) and body weight (BW) of all fish were measured 3, 4 and 5 weeks 193 after the beginning of the experiment. Condition factor (K) was calculated as follows: (body 194 weight (g)) x 1000/(fork length (cm)) 3 . Specific growth rate (SGR) was calculated as follows: 
231
suggesting it is homodimer of IGFBP-1b. No band was detected in the purified IGFBP-2b 232 faction whereas the 28-kDa IGFBP was also visualized but weakly in ligand blotting.
233
Specific binding of the biotinylated IGFBP-1 was displaced by increasing amounts of positive correlation between serum IGFBP-1b and IGF-I (r = 0.52, p = 0.0067). 
323
Quantifying IGFBP-1a and comparing its response with that of IGFBP-1b will be useful to 324 understand how the inducible/regulation subfunction partitioning of these paralogs is operated 325 in fish.
326
IGFBP-1 is believed to be an inhibitor of IGF-I actions in fish (Kajimura and Duan, 
352
Our analysis also revealed that there was a negative correlation between circulating 
359
Given that salmon IGFBP-1b is potentially an inhibitor of IGF-I action, a ratio of IGF-I to 360 IGFBP-1b may reflect a fraction of circulating IGF-I available for promoting growth. In order 361 to test this hypothesis, we calculated the ratio and correlated it with SGR in the present study.
362
As a result, although IGF-I:ln IGFBP-1b ratio did not statistically improve the regression 363 coefficient of variation but was higher than that of IGF-I alone. This kind of analysis may be 364 worthy trying when more data points are available one of the characteristic changes occurring during smoltification. A rapid lean growth, generally reflected by a reduction of K, is also seen during this period. Circulating IGF-I levels have insulin-like growth factor binding protein-5 genes with split functional domains: of masu salmon reared under different conditions. Fish. Sci. (in press). Table 1 Correlation coefficients (r) between endocrine parameters and morphological/ growth parameters.
Figure legends
(-): not significant. Analysis was used in 5 th week. 
